Metabolism of 25-hydroxycholesterol by rat luteal mitochondria and dispersed cells.
The metabolism of 25-hydroxycholesterol (25-OH-cholesterol) to progestins by mitochondria and dispersed cells prepared from ovaries of PMSG-hCG-primed rats was studied. Mitochondria converted [3H]25-OH-cholesterol into [3H]pregnenolone and [3H]progesterone. Unlabeled 25-OH-cholesterol also stimulated mitochondrial steroidogenesis in a dose-dependent, saturable fashion. A direct relationship between rates of steroid synthesis in the presence of 25-OH-cholesterol and mitochondrial cytochrome P-450 levels was found. Although steroid production and cytochrome P-450 content per milligram protein were higher in mitochrondia prepared from ovaries removed on day 8 post hCG than on either day 1 or day 14, steroid production per nanomole cytochrome P-450 was similar. Treatment of rats with hCG 1 h before killing significantly increased mitrochondrial steroid synthesis from endogenous substrate but had no effect on metabolism of 25-OH-cholesterol. Dispersed cells increased progestin production by 6-fold when incubated with 25-OH-cholesterol. The effects of 25-OH-cholesterol were dose dependent and saturable. While both LH and (Bu)2cAMP stimulated progestin synthesis from endogenous substrate, secretion of progestins with these agents reached levels only 60% of those observed in the presence of 25-OH-cholesterol. Neither LH nor (Bu)2cAMP altered the metabolism of the dydroxysterol by the cells nor did cycloheximide, which substantially inhibited progestin secretion in the absence of the hydroxysterol. However, animoglutethimide did block the stimulation of steroidogenesis by 25-OH-cholesterol. We conclude that 25-OH-cholesterol is an effective steroidogenic substrate for rat luteal tissue. With its use, information regarding the maximal capacity of luteal tissue to produce progestins in vitro can be obtained.